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Abstract 
Background: Adaptation of physical activity self-report questionnaires is sometimes 
required to reflect the activity behaviours of diverse populations. The processes used to 
modify self-report questionnaires though are typically underreported. This two-phased 
study used a formative approach to investigate the validity and reliability of the Physical 
Activity Questionnaire for Adolescents (PAQ-A) in English youth. Phase one examined test 
content and response process validity and subsequently informed a modified version of the 
PAQ-A. Phase two assessed the validity and reliability of the modified PAQ-A. 
 
Methods: In phase one, focus groups (n=5) were conducted with adolescents (n=20) to 
investigate test content and response processes of the original PAQ-A. Based on evidence 
gathered in phase one, a modified version of the questionnaire was administered to 
participants (n=169, 14.5±1.7 years) in phase two. Internal consistency and test-retest 
reliability were assessed using Cronbach’s alpha and intra-class correlations, respectively. 
Spearman correlations were used to assess associations between modified PAQ-A scores 
and accelerometer-derived physical activity, self-reported fitness and physical activity self-
efficacy.  
 
Results: Phase one revealed that the original PAQ-A was unrepresentative for English youth 
and that item comprehension varied. Contextual and population/cultural-specific 
modifications were made to the PAQ-A for use in the subsequent phase. In phase two, 
modified PAQ-A scores had acceptable internal consistency (α=0.72) and test-retest 
reliability (ICC=0.78). Modified PAQ-A scores were significantly associated with objectively 
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assessed moderate-to-vigorous physical activity (r=0.39), total physical activity (r=0.42), self-
reported fitness (r=0.35), and physical activity self-efficacy (r=0.32) (p≤0.01).  
 
Conclusions: The modified PAQ-A had acceptable internal consistency and test-retest 
reliability. Modified PAQ-A scores displayed weak-to-moderate correlations with objectively 
measured physical activity, self-reported fitness, and self-efficacy providing evidence of 
satisfactory criterion and construct validity, respectively. Further testing with more diverse 
English samples is recommended to provide a more complete assessment of the tool. 
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Background 
Regular physical activity (PA) in childhood is important for the prevention of several non-
communicable disease risk factors [1]. In England, less than a quarter of young people meet 
the current recommendations of 60 minutes moderate-to-vigorous PA (MVPA) per day [2] 
and recent research has observed steep declines in activity levels during adolescence [3]. 
Accurate measurement of PA is therefore paramount for epidemiological and intervention 
research. Self-report questionnaires, despite their limitations, are often used within 
population surveillance studies due to their practicality, low cost, low participant burden and 
ability to contextualise PA [4]. Objective measures provide a more accurate estimate of PA 
but do not provide contextual information and can be difficult to administer in youth 
populations. Self-report questionnaires continue to be an important measure of PA; therefore 
efforts to improve their ability to accurately capture PA data in youth should be continued for 
future research.  
A systematic review by Chinapaw and colleagues examining the validity, reliability and 
responsiveness of PA questionnaires in youth found that none of the questionnaires included 
in the review had acceptable levels of reliability and validity according to guidelines described 
in the Qualitative Attributes and Measurement Properties of Physical Activity Questionnaires 
(QAPAQ). [5] The Physical Activity Questionnaire for Adolescents (PAQ-A) [6] is, however, 
regarded as one of the most suitable self-report tools for examining PA in these populations 
[7]. It was developed in Canada but has been widely used in other parts of the world, including 
African countries, such as Nigeria and Ghana [8, 9], in Europe, including Holland and the UK 
[10, 3], and in specific youth populations, such as adolescents with cerebral palsy [11]. The 
PAQ-A has been validated against objectively measured PA (r=0.33-0.63) and other self-
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reported measures of PA (r=0.73) [12-14]. Objective measures of PA, such as accelerometers, 
are accurate and reliable measures of PA [15] and are commonly used as a criterion reference 
method for assessing the validity of self-reported PA questionnaires [12-14]. Construct 
validity of the PAQ for older children (PAQ-C) has been demonstrated through correlations 
with aerobic fitness (r=0.28) and perceptions of athletic competence (r=0.48) [16]. Acceptable 
test-retest reliability and internal consistency have also been demonstrated for the PAQ-C 
and PAQ-A [13, 17]. Furthermore, the PAQ-A has been used to generate a wealth of evidence 
demonstrating associations between PA and other related constructs, such as fat mass, bone 
mineral content and cardiorespiratory fitness [18-20]. 
Despite this level of evidence, the widespread use of and advocacy for the PAQ [21] arguably 
warrants a stronger level of validity by examining population-specific test content and 
response processes, which are two key sources of validity [22]. These sources of validity are 
important for providing evidence that questionnaire items are both representative and 
understood by respondents. Evidence for test content and response process validity is 
typically gathered during the instrument development phase; however, it may be important 
to gather this evidence to inform questionnaire modifications for use in other populations or 
after significant changes in the popularity of different sports and activities, which can occur 
over time [23]. During the development of the PAQ-A, Crocker et al. [17] made content 
modifications based on student and research assistant feedback and item analysis, but 
comprehensive evidence for test content and response process validity was not reported. 
Under-representation of PA domains could consequently impair associations with related 
constructs, which may particularly be an issue when questionnaires are used with different 
populations. For example, it cannot be assumed that a questionnaire developed and validated 
in one country is suitable for youth in another country without re-evaluating the 
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appropriateness of questionnaire items [24]. Cross-cultural comparisons have revealed 
differences in measures of fitness, height, weight and participation in specific types of 
activities between Canadian and English youth of the same age [25]. Thus, cultural differences 
as well as changes to the popularity of specific sports and activities have the potential to 
inhibit questionnaire validity. Previous studies have modified the original PAQ, reflecting 
activities deemed more representative to the study population [26], but typically decision-
making processes used to add or remove activities from the original questionnaire are 
underreported [14, 27] or not reported at all [28]. Detailing such processes will provide a 
more transparent procedure for modifying questionnaires. Thus, the aims of this study were 
(1) to use formative focus groups to inform modifications to the PAQ-A for use with the 
English adolescents, and (2) to investigate the reliability and validity of  the modified PAQ-A. 
Methods: 
Study Design 
The study was conducted in two phases. Phase one used qualitative techniques to assess the 
test content and response process validity of the PAQ-A, which informed potential 
modifications required prior to phase two. Phase two assessed the validity and reliability of 
the modified version of the PAQ-A. Ethical approval was granted by University Research Ethics 
Committee. 
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Phase One 
Participants 
Three secondary schools in North West England were invited to participate in phase one of 
the study. Schools participating were typical of schools in the North West in terms of size and 
academic performance. Participants (n=20) were aged between 13 and 16, covering the 
majority of secondary school year groups in compulsory education. All participants provided 
written informed parental consent and assent.  
 
 
Focus groups 
Focus groups and observing/interviewing respondents have previously been employed to 
obtain evidence for test content and response processes [29], and are deemed appropriate 
methods for exploring the thoughts and feelings of young people [30]. The focus group 
questions were designed to flow from completion of the PAQ-A, and were structured to 
explore test content and response process validity. 
To inform the focus groups, participants completed the PAQ-A. The PAQ-A is a 7-day recall 
questionnaire appropriate for adolescents in the school system. It is scored on a 5-point 
Likert scale and generates a summary score as an indicator of habitual PA levels. The 
summary score calculation, questionnaire items and format are described in detail 
elsewhere [31]. Whilst completing the questionnaire, participants were asked (1) to note 
down any activities that they participated in themselves that were not covered in the 
questionnaires, (2) to highlight activities they thought were not relevant to them or other 
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people their age, and (3) to highlight any words or activities they did not recognise, 
understand, or did not think relevant to them. Participants were then able to use these 
notes or annotations when corresponding questions were posed by the interviewer. Once 
the PAQ-A was complete, focus groups were conducted by the first author in groups of 
between three and six participants. The facilitation of the focus group allowed individual 
representation of views that were derived from previous individual completion of the PAQ-
A. The focus groups sought representation of these responses and explored consensus. 
Focus group questions and terminology were designed in consultation with a Chartered 
Sport and Exercise Psychologist to address the parameters of test content and response 
process validity set out by Mâsse and Niet [22]. A flip chart was used to systematically 
display questions and note responses to allow for children with varying comprehension, 
competence and attention spans [32, 30]. All focus groups (n=5) took place on school sites, 
in a suitably quiet area where the activity could be overlooked but not overheard to ensure 
compliance with safeguarding practice within each school. All focus groups were recorded 
using a digital audio recorder and ranged from 16-19 minutes duration (mean 18.5 minutes).  
Focus group analysis 
Focus groups were transcribed verbatim and transcripts were imported into NVivo 8.0 
software and read and re-read to allow familiarisation of the data. The authors followed the 
protocols associated with that of constructing pen profiles to represent the key and 
emergent themes from the data (see Mackintosh et al. [32] and Boddy et al. [33]).  In 
summary, the transcripts were analysed using a manual deductive approach followed by an 
inductive content analysis protocol [33, 32]. Using a combination of the validity criteria 
proposed by Mâsse and Niet [22] and the focus group guide, themes were categorised 
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through a deductive approach. Emerging themes were inductively created and categorised 
from data that did not fit the pre-determined categories. Data were then organised 
schematically to assist with interpretation of the higher and lower order themes. A process 
of triangular consensus between the authors was employed to inform the credibility and 
trustworthiness of the results using a reverse tracking process from the pen profiles back to 
the original transcripts. Finally, an independent researcher, who was not involved in the 
project, also analysed the data using this technique and provided alternative 
interpretations, which were then discussed until a consensus had been reached. Through 
verbatim transcription of data and the triangular consensus procedure described, an agreed 
acceptable level of credibility and transferability was reached. Due to the breadth of data 
regarding the understanding of the PAQ-A, a table was deemed more suitable for presenting 
the data in this case, but it adopted the same processes as used with the pen profiles. Pen 
profiles can be found in supplementary files 1 and 2. Frequency counts refer to the number 
of focus groups (total focus groups n=5) and example verbatim quotes (with participant 
number) are included in the pen profiles.  
 
 
Phase Two 
Participants 
Five secondary schools in North West England were invited to participate. Schools 
participating in this phase were different to those participating in phase one but were largely 
representative of schools in the North West in terms of size and academic performance. A 
total of 177 adolescents aged 11-17 years (44% female, 94% White British) provided written 
informed parental consent and assent.  
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Procedure 
Stature and body mass were measured for all participants using standard techniques [34]. 
Stature was measured using a Leicester Height Measure (Seca Ltd, Birmingham, England) to 
the nearest 0.1cm and body mass was measured using calibrated analogue scales (Seca Ltd, 
Birmingham, England) to the nearest 0.1kg. Demographic data collected included age, gender 
and ethnicity. To investigate criterion validity participants wore a uniaxial accelerometer 
(GT1M model, ActiGraph Ltd, FL, USA) on the right hip for seven consecutive days during 
waking hours. Accelerometers are reliable and accurate for measuring PA in adolescents [15]. 
Participants were instructed to complete a log book over the seven days to record the times 
they wore the accelerometers and describe non-wear time activities. After seven days, the 
research team collected the accelerometers and participants completed the modified PAQ-A. 
Participants then completed the modified PAQ-A again approximately 14 days after 
completing the first questionnaire to assess test-retest reliability [35].    
 
To investigate construct validity the International Fitness Scale (IFIS) [36], measuring 
perceived fitness levels, and the PA self-efficacy scale (PASES) [37], assessing self-efficacy for 
engaging in PA, were also administered after seven days alongside the modified PAQ-A. The 
IFIS comprises five Likert scale questions assessing five key components of fitness (overall 
fitness, cardiorespiratory fitness, muscular strength, speed and agility, flexibility), which are 
used to generate a fitness summary score. The PASES is a 17 item questionnaire where 
respondents are asked whether they agree or disagree with statements relating to three 
factors: their support-seeking for PA, barriers to PA and positive alternatives to PA. A 
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summary score was calculated by summing the frequency of items that respondents agreed 
with, then subtracting the frequency of items that were disagreed with. ‘Don’t know’ 
responses were treated as neutral. All questionnaires were administered through an online 
platform using school computers during the school day. Trained researchers administered the 
measurements in schools and supported questionnaire completion. 
 
Data management 
Accelerometer data were treated in Actilife v.6 (ActiGraph LLC, FL, USA). Time sedentary and 
in MVPA were determined using age-appropriate accelerometer count cut points [38, 39]. 
Bouts of 20 minutes or more of continuous zero counts were excluded from the data and 
considered as non-wear time [40]. To be included within analyses, participants were 
required to provide a minimum of 10 hours of valid wear time on any three days or more 
[41]. A daily average was calculated for time spent sedentary, in MVPA and total PA. 
Modified PAQ-A summary scores were calculated according to published guidelines [31] 
incorporating the additional questions reported in phase one into the equation. BMI status 
was determined based on International Obesity Task Force (IOTF) BMI cut points [42].  
 
Statistical analysis 
Accelerometry variables, IFIS and PASES scores were not normally distributed and were not 
influenced by transformation methods. These variables are expressed as median and 
interquartile range. Internal consistency and inter-item reliability were assessed using 
Cronbach’s coefficient alpha and item-total correlations. Modified PAQ-A test-retest 
reliability was assessed using intra-class correlation coefficients (ICCs). Spearman rank 
correlation coefficients between modified PAQ-A scores, MVPA, total PA, IFIS scores, and 
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PASES scores were used to investigate criterion and construct validity. All analyses were 
conducted using SPSS version 21 (IBM Corp, Armonk, NY) and an alpha level p≤0.05 was 
used to determine significance. 
 
Results: 
 
Phase One 
Participants were 55% female and 85% White British, which is largely representative of the 
North West England (88.4% White) [43]. Mean age ± standard deviation (SD) of the sample 
was 14.8 ± 0.7 years. In this sample, the PAQ-A was not adequately representative of all the 
activities undertaken by participants. For question one, which listed various typical sports 
and activities, missing (e.g. rounders) and irrelevant activities (e.g. cross-country skiing) 
were identified in all focus groups (n=5). Irrelevant activities were typically deemed so 
because of a lack of popularity but also because they were not age-appropriate. As an 
example: 
 
   “Skipping, that's like for six year olds” Girl (G) 3 
 
 
Missing domains of activity were also identified in focus groups. The before-school period 
and travel to and from school were highlighted as domains of activity that were not covered 
in the questionnaire. For example: 
 
“Like there’s no like stuff (questions in the PAQ-A) on before school” G 14 
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The response process validity evidence revealed common misconceptions, particularly in the 
respondents’ understanding of what they were being asked to recall. Questions that 
referred to specific time frames, including questions about after school, evenings, and 
weekends, were either misinterpreted or there was considerable discrepancy about the 
time frames in question. These issues were raised in all focus groups. For example: 
 
  “It [the questionnaire] says right after school. What does that mean? Right after school?”  
G 11 
 
Results from phase one indicated that contextual and population or cultural-specific 
modifications were required before the PAQ-A could be administered in young people of 
similar socio-cultural background to the present sample. Accordingly, modifications to the 
questionnaires were made based on the evidence gathered. Potential changes were 
repeatedly discussed between the authors until consensus had been reached and agreed. 
Discussions were based on whether the inclusion or exclusion of an item would strengthen 
the measure of the construct being assessed. Where disagreement occurred, the authors 
reverted to the literature, exploring this evidence before arriving at consensus whereby the 
proposed modification was either included or rejected. Specifically, a series of commonly 
played sports and activities, as reported in the focus groups, were added to question one of 
the PAQ-A (e.g., tennis, rugby, and cricket). Equally, several irrelevant sports and activities 
(e.g., cross-country skiing, ringette and street hockey) were removed. A small number of 
modifications were also made to the terminology used where there were clear cultural 
differences (e.g. ‘football’ instead of ‘soccer’). All other items in the questionnaire were 
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deemed relevant so no further questions were removed. However, it was suggested that the 
before-school period and school travel were relevant, but that these domains were not 
currently represented in the questionnaire. Therefore, questions about the before-school 
period and active school travel in the morning and afternoon were added (see 
supplementary files 3 and 4). Additional questions were ordered sequentially to aid recall, 
designed with age appropriate terminology, and were developed using the same format and 
response options as the original questionnaire. Furthermore, time-specific information was 
added to questions referring to specific periods of the day. A time frame of “from your last 
lesson until 6.30pm” was used to clarify the after-school time period [44]. Time frames were 
also added to questions on evening and weekend activity. The modified version of the PAQ-
A (see supplementary file 4) was implemented in phase two.  
 
Phase Two 
Demographics, stature and body mass of the sample are shown in Table 1. Table 2 displays 
the main outcome variables, including self-reported and objectively measured PA. A total of 
169 participants (43% female) completed the modified PAQ-A at the first time point. Those 
not completing the modified PAQ-A at this point were excluded from all analyses. 
Participants also completing the IFIS (n=151; 36% female) and PASES (n=143; 33% female) 
were slightly lower than that of the modified PAQ-A owing to technical difficulties accessing 
the online questionnaires. Those with complete data for these questionnaires were included 
in the analyses exploring construct validity. Participants who provided valid accelerometry 
and questionnaire data at the first time point were included in the analysis of criterion 
validity (n=88). Participants who completed the modified PAQ-A at both time points (n=112) 
provided evidence for test-retest reliability. 
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Reliability 
Test-retest reliability of the modified PAQ-A score was strong (ICC = 0.78, 95% CI, 0.70, 
0.84), as shown in Table 3. ICCs were lower for individual items and ranged between 0.47 
and 0.69. Question 9 regarding weekend activity had the lowest test-retest reliability and 
question 3, which was an added question regarding active travel to school had the highest. 
Cronbach’s alpha coefficient for the modified PAQ-A score showed acceptable inter-item 
reliability (α = 0.72). Item-total correlations show how well each item correlates with the 
composite of the remaining items; correlations ranged from α =0.24 to 0.54 with all 
additional and modified questions exceeding α =0.30. 
 
 
Criterion Validity 
 Table 4 presents the associations between the modified PAQ-A scores and the 
accelerometry variables, namely daily MVPA and total daily PA. The modified PAQ-A scores 
moderately correlated with MVPA (r=0.39) and total PA (0.42). Question two (an added 
question) regarding before school activity and question five regarding lunchtime activity 
were very weakly correlated with accelerometry-derived PA variables. All other questions, 
including added or modified items, had weak-to-moderate correlations with with daily 
MVPA, total daily PA or both. 
 
 
Construct validity 
The associations between modified PAQ-A scores and self-reported fitness and PA self-
efficacy are presented in Table 4. The modified PAQ-A scores were moderately correlated 
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with IFIS (r=0.35) and PASES (r=0.32) scores. Question two was very weakly associated with 
accelerometry variables but was significantly correlated with IFIS scores (r=0.20). Questions 
three and seven, both on active travel, were very weakly correlated with IFIS and PASES 
scores. Question five, which was very weekly correlated with accelerometry variables, was 
also very weakly associated with IFIS or PASES scores. 
 
 
Discussion: 
The aims of this study were firstly to examine the validity of the original PAQ-A based on 
test content and response process evidence gathered from focus groups; and secondly to 
assess the validity and reliability of a modified PAQ-A with English youth. Focus group 
findings indicated that the content of the original PAQ-A failed to adequately measure the 
constructs being assessed in this sample, thus contextual amendments were required. Weak 
to moderate associations were observed between the modified PAQ-A and accelerometry-
derived PA, self-reported fitness, and PA self-efficacy, demonstrating acceptable criterion 
and construct validity. The modified PAQ-A also demonstrated acceptable inter-item and 
test-retest reliability. 
 
The moderate correlations observed between the modified PAQ-A score and objectively 
assessed daily MVPA and total daily PA are comparable with findings from the original and 
subsequent PAQ-A validation studies using accelerometers  as the criterion measure [12-
14]. Janz and colleagues also modified the PAQ-A but reported correlation coefficients of 
0.56 and 0.63 between PAQ scores, total PA and MVPA, which are stronger than those 
reported in the present study [14]. The modifications made by Janz and colleagues involved 
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rewording the PAQ-A so that it could be applied to out of school term time, which was not a 
modification that we considered as our data collection occurred in term time. Janz et al. also 
excluded items not significantly correlated with accelerometry variables, which improved 
the validity of the PAQ score [14]. Retrospectively removing the morning activity and 
lunchtime activity questions may have improved the validity of the modified PAQ-A score in 
the present study; however, the phase one focus group data suggested these were relevant 
domains and therefore we refrained from this approach in this study.  
 
Fitness is a strong indicator of habitual PA in young people [45] and therefore the moderate 
correlation with self-reported fitness provides encouraging construct validity evidence for 
the modified PAQ-A. This is consistent with previous research also reporting moderate 
correlations between the PAQ-C and objectively measured fitness [16]. Construct validity is 
further supported by the observed associations with PA self-efficacy. PA self-efficacy is an 
established correlate of youth PA [46-48]. Original data presented moderate correlations 
with perceived athletic competence [16], which has similar characteristics to PA self-efficacy 
in relation to young people’s beliefs that they feel enabled to engage in PA [49].  
 
We observed that the modified PAQ-A score was stable over time (ICC=0.78), which is 
comparable with original research [17] and subsequent reliability studies [14, 13]. 
Cronbach’s alpha coefficients showed acceptable internal consistency, similar to the original 
and other modified versions of the PAQ-A [13, 14, 17]. Item-total correlations were high for 
added and modified questions, but correlations for original questions on lunchtime and 
physical education were low, which is consistent with previous findings [14, 13, 10]. 
Questions that asked respondents to report overall activity levels (questions 10 and 11) as 
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opposed to specific times showed higher internal consistency compared to questions asking 
respondents to recall specific time frames. A plausible explanation for this finding may be 
that activity during specific time frames varies day by day. These data confirm the validity 
and reliability of the modified PAQ-A.  
 
The major strength of this study is the mixed methodological approach, adopting a 
formative aspect followed by a quantitative component.  The methodological rigour 
employed throughout ensured credibility and transferability of the findings. Focus groups or 
interviews are deemed appropriate for obtaining content validity evidence [22, 29], but 
quantitative approaches are commonly used [50, 10]. For example, Bervoets and colleagues 
employed an expert panel to review questionnaire items and rate the relevance of each 
item to the underlying construct, from which numerical scores were generated [10]. Focus 
groups, on the other hand, have the additional benefit of being able to target the intended 
respondents themselves, providing evidence that may have been overlooked with 
alternative approaches. The facilitation of focus groups allowed individual representation of 
views whilst simultaneously seeking consensus. Together with the second phase, this study 
provides a robust process for examining the validity and reliability of the PAQ-A.  
 
A potential limitation of this study is the use of self-reported fitness, which may have 
introduced response bias. Factors such as social desirability may have led to an 
overestimation of fitness levels.  Furthermore, construct validity cannot truly be established 
without evidence of divergent validity, which has not been determined in this study. Further 
studies to strengthen the validity evidence for the modified PAQ-A may include a measure 
to examine divergent validity alongside an alternative measure of construct validity, such as 
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objectively measured fitness.  While we acknowledge this as a limitation, the IFIS has shown 
acceptable validity in youth populations [36]. In addition, the reliability of the modified PAQ-
A may have been underestimated due to natural variation in physical activity levels from the 
first test to retest.  
 
Prior testing of the modified PAQ-A in a small sample of adolescents before phase two may 
have provided new information to further refine the questionnaire. However, phase two in 
itself has served this purpose. Subsequent studies may indeed adapt the modified version of 
the PAQ-A further. For example, removal of the morning and/or lunchtime activity would 
have improved criterion validity and therefore could be omitted in future use in this 
population. 
 
Conclusion: 
The original PAQ-A required contextual and population/cultural-specific modifications to 
inform a representative version for adolescents from North West England. Although further 
testing with more diverse English samples is required, the modified PAQ-A appears to 
demonstrate acceptable validity and reliability. Similar formative approaches examining the 
suitability of questionnaires should be applied in future research. 
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Table 1. Descriptive characteristics (mean ± SD) 147 
 148 
 149 
 150 
 151 
 152 
 153 
 154 
 155 
 156 
 157 
 158 
 159 
 160 
 161 
 162 
 163 
 Male (n=96) Female (n=73) 
Age (years) 14.2 ± 1.7 14.7 ± 1.6 
Ethnicity (% White British) 92.9 97.4 
Stature (m) 1.7 ± 0.1 1.6 ± 0.1 
Body mass (kg) 55.8 ± 13.0 58.3 ± 11.1 
% Healthy weight 80.2 68.5 
% Overweight/Obese 19.8 31.5 
 25 
 
Table 2. Modified PAQ-A scores, objectively measured physical activity, IFIS, and 164 
PASES scores 165 
Variable n mean ± SD Minimum Maximum 
Modified PAQ-A     
   Full sample 169 2.8 ± 0.6 1.4 4.4 
   Male 96 2.8 ± 0.6 1.4 4.4 
   Female 73 2.8 ± 0.6 1.7 4.0 
IFIS score* 151    
  Full sample 151 3.6 [3.2—4.2] 1.0 5.0 
   Male 96 3.8 [3.2—4.4] 1.0 5.0 
   Female 55 3.6 [3.0—3.8] 2.4 4.6 
PASES score*     
   Full sample 143 13.0 [9—16] -17.0 17.0 
   Male 96 13.0 [8.3—15.8] -17.0 17.0 
   Female 47 13.0 [9.0—16.0] 3.0 17.0 
Accelerometry   
Total daily PA (mins/d)*     
   Full sample 88 221.6 [193.1—241.6] - - 
   Male  51 229.8 [199.0—255.5] - - 
   Female 37 198.8 [188.6—231.1] - - 
Daily MVPA (mins/d)*     
   Full sample 88 57.1 [42.2—71.0] - - 
   Male  51 58.4 [45.7—73.5] - - 
 26 
 
   Female 37 52.7 [39.8—67.2] - - 
Daily sedentary time (mins/d)*     
   Full sample 88 484.5 [458.6—515.7] - - 
   Male  51 487.3 [464.4—522.3] - - 
   Female 37 473.6 [454.5—509.4] - - 
*presented as median and interquartile range 166 
 167 
 168 
 169 
 170 
 171 
 172 
 173 
 174 
 175 
 176 
 177 
 178 
 179 
 180 
 181 
 182 
 183 
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Table 3. Test-retest, internal consistency and inter-item reliability of the modified 184 
PAQ-A  185 
 186 
 Test-retest 
reliability 
 Inter-item reliability 
 ICC (95% CI)  Cronbach’s 
alpha 
coefficient 
Corrected 
item-total 
correlations 
Modified PAQ-A score 0.78 (0.70, 
0.84) 
 0.72 - 
Modified question 1. 
Sport and activity list 
0.56 (0.42, 
0.67) 
 - 0.43 
Added question 2. Before 
school activity 
0.52 (0.40, 
0.64) 
 - 0.36 
Added question 3. To 
school active travel 
0.69 (0.58, 
0.77) 
 - 0.30 
Question 4. P.E 0.67 (0.56, 
0.76) 
 - 0.29 
Question 5. Lunch 0.64 (0.52, 
0.74) 
 - 0.24 
Modified question 6. After 
school 
0.58 (0.44, 
0.69) 
 - 0.56 
Added question 7. From 
school active travel 
0.57 (0.44, 
0.68) 
 - 0.33 
Modified question 8. 
Evenings 
0.62 (0.50, 
0.72) 
 - 0.39 
Modified question 9. 
Weekend 
0.47 (0.32, 
0.60) 
 - 0.39 
Question 10. Statement 0.53 (0.39, 
0.65) 
 - 0.54 
Question 11. Weekly 
activity 
0.66 (0.55, 
0.75) 
 - 0.53 
 187 
 188 
 189 
 190 
 191 
 192 
 193 
 194 
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 195 
Table 4. Spearman correlation coefficients of modified PAQ-A score and PAQ-A 196 
questions with objectively measured physical activity and self-reported fitness and 197 
PA self-efficacy  198 
 199 
 Daily 
MVPA 
Total daily 
PA 
IFIS scores PASES 
scores 
Modified PAQ-A score 0.39** 0.42** 0.35** 0.32** 
Modified question 1. Sport and activity list 0.12 0.21* 0.37** 0.25** 
Added question 2. Before school activity -0.02 0.14 0.20* 0.04 
Added question 3. To school active travel 0.32** 0.33** -0.11 0.02 
Question 4. P.E 0.25* 0.12 0.25* 0.10 
Question 5. Lunch -0.04 0.15 0.13 0.05 
Modified question 6. After school 0.26* 0.26* 0.18* 0.18* 
Added question 7. From school active travel 0.30** 0.22* -0.07 0.05 
Modified question 8. Evenings 0.23* 0.23* 0.39** 0.28** 
Modified question 9. Weekend 0.10 0.28** 0.30* 0.29** 
Question 10. Statement 0.38** 0.33** 0.40** 0.33** 
Question 11. Weekly activity 0.34** 0.29** 0.55** 0.43** 
*p<0.05,** p<0.01 200 
 201 
 202 
